In vitro inhibition of the activity of phosphorylase kinase, protein kinase C and protein kinase A by caffeic acid and a procyanidin-rich pine bark (Pinus marittima) extract.
Caffeic acid (CA) is a common constituent of human diet while pine bark extract (PBE) is utilized either as nutritional supplement or as phytochemical remedy for different diseases. CA and PBE, are reported as efficient antioxidants and more recently have been described to modulate cellular response to oxidative challenge and to possess many other biological activities, i.e. anti-inflammatory, antimutagenic, antitumoral effects. In order to investigate in depth the mechanism of action of these polyphenols, the effects of CA and PBE on the activity of some protein kinases involved in the regulation of fundamental cellular processes were studied in vitro: phosphorylase kinase (PhK), protein kinase A (PKA), protein kinase C (PKC). PBE at the concentration of 20 microg/ml (corresponding to 69 microM catechin equivalents) inhibited PKA, PhK and PKC by about 90, 59, 57%, respectively, while 100 microM CA inhibited by 37, 52 and 54%, respectively. Considerable inhibitions have been still observed at even lower concentrations of CA and PBE. For PhK and PKA, the inhibition follows a non-competitive mechanism. CA also inhibits PKC activity in a partially purified cellular extract. The results suggest a possible involvement of CA and PBE in modulation of cellular functions.